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1. AxTyajHOCT Ha pa3paGoTBaHMs B IHCEPTALHOHHHUS TPy npod.iem

B TEeXKOTOBapHHUSAT TPAHCIOPTEH CEKTOp, KaKbBTO € MOPCKHs TOBApeH TPaHCIOPT,
3HAUMTENIEH U1 3aeMaT JM3EJIOBUTE [IBUraTelli, YMITO MKOHOMHUYHOCT € mnosede oT 20%, B
CpaBHEHHWE C BCUYKM oOcTaHaid Jurarenu. [Ipe3 mnociaenHuTe TOAMHM  CBETOBHHUTE
MPOU3BOAUTEIM Ha [W3e/I0OBU TPAHCIOPTHU CPEJACTBA ca NPUHYAEHHM Ja ce choOpassBar ¢
eKoJIOrMuHus (haKTop ¥ B TEXHUTE IJIAHOBE ce MpeABvkaa B caeasawure 10-15 roqunu na ce
MPEyCTaHOBM MMPOM3BOACTBOTO MM. 3aToOBa C€ 3acWiBaT M3CielBaHMsATa B obsacTra Ha
CMECBAHETO Ha CTaHJapTHOTO JAM3€JI0BO FOPUBO C APYr THUIl FOpUBA C LI€J CMHEPrusTa UM Ja
pely 4acT OT eKOJIOTMYHKMTE MpodiaeMu. [IpeiokeHusT npobiaeM B JUCEPTALMOHEH TPy Ce
dokycupa UMEHHO BbpXY aHajM3a Ha €KOJOrMYHMTE XapaKTEPUCTHKM MpPU KOMIAyHAWpaHe Ha
CTaHJAapTHOTO JIU3€JI0BO FOPUBO M OLICHSBAHETO Ha 3aMbPCABAHETO IPH pa3jidYHU HHUBA W
peXXMMHHU HaTOBapBaHWs. B TO3M CMUCBHJ MpejcTaBeHaTa JMCEpTallMs MMa BUCOKA CTENEeH Ha
aKTYaJHOCT. ;

2. TIlo3HaBa JiM JHCEPTAHTHT CHCTOSIHHETO HA Mpo0jeMa M OLEHSIBA JIM TBOPYECKH
JUTEPATYPHHS MaTepHa

JluteparypuusT 0630p obxBamama 99 nuTepaTypHM H3TOUHMKA, OT KOMTO 47 Ha
KUPHJIKLIA, a OCTaHAIMTE 52 Ha JaTUHULA. TOoBa € NPEeANnoCcTaBKa a Cce NpueMe, Ye JOKTOPAHTBT
MO3HaBa JOCTAThYHO 100pe ChCTOSHUETO Ha mpobsieMa ¥ NMo3BouisiBa fa GopMyJsiMpa U U3IIbJIHH
3a7la4rTe Ha AUCEpTaLUITA.

[To Temara Ha JAMCEPTALMOHHUS TPYJ Ca HAaNpaBeHW TpU NyOJMKALMK - €WH JOKJIaL
M3HECEeH Ha HayyHa KOH(epeHL|s B CTpaHaTa U [Be CTaTHUU B Hay4HO cnucanue. [Tybnukanuure
OTpassiBaT CHLIECTBEHA YacT OT pa3pabOTEHUTE MOJENW W TIOJy4YeHUTEe pe3yaTaTd oOT
M3CJIeBaHUATA.

3. UsOpanara MeTOAMKA HA HM3CJEIBAHE MOXKe JIH [1a aje 0TrOBOP HA NMOCTABEHATa
e M 3a1a4H HA JHCEePTAIHOHHHS TPy

Temara Ha AMCEpPTALMOHHUS TPYJA JaBa BB3MOXKHOCT 3a W3MOJI3BaHE W MpHUJIaraHe Ha
pa3IMUYHM METOJM H TIOJXO/M 3a ThpCeHe Ha Lieecho0pasHy pewenus. Cmatam, ye n3dpaHuTe
METOJM ca MOAXOALIM 3a OCTUIaHe Ha MOCTaBeHaTa LieJl ¥ 3a/1a4i Ha JAMCepTalMOHHUS TPYL.

4. B KakBoO ce 3aK/JHYAaBAT HAYYHHTE H/MJIM HAY4YHO - NPHJIOKHH NPHHOCH Ha
ANCePTALMOHHHS TPYA




B nucepraumoHHMs TPy ca pa3pabOTeHHM MaTeMaTHYHM MOJENM Ha BJIMSHUETO Ha
OOMKHOBEHO JIM3€JI0BO TOPUBO BbPXY €KOJIOTMYHHUTE N0KA3aTEe/IM Ha IBUraTeis B 3aBUCHUMOCT OT
HATOBapBaHETO MYy U Ca W3BEJEHU yPaBHEHHs 3a BPB3KUTE MEXKJY €KOJOIMYHHUTE MOKa3aTesu
TPy CTaHJapPTHO JIM3€JI0BO FOPMBO, KAKTO € OLIEHEHO M CPABHEHO KOJMYECTBEHO BIMSHUETO Ha
KoMMnayHaupaHute ropua. Chb3JaJeHH ca MareMaTMYHW MOJIE/M Ha 3aBUCHMOCTTA ,,TOK —
BOJIOPOJIHA I'a3 Ha BOJOPOHATA KJIETKA®, BIMSIHUETO HAa OTHOLIEHHETO ,,BOJIOPO/IHA ra3 — Au3e™
M ca ONpelesieHd TEXHUTE EKCTpeMalHWTe CTOoMHOocTM Ha Biusxue. Karo pesyarar ca
pa3pabOoTeHH HOMOTpaMHM M aJrOpuTbM Ha MPUIIOXKEHWE, TMOJKpErneH ¢ MpuMep 3a
KBa3MONTUMaJeH W300p Ha HATOBAPBAHETO B 3aBUCUMOCT OT JOMYCTUMHUTE CTOMHOCTH Ha
€KOJIOTUYHUTE MOKa3aTeNH.

[IpuemMam npeTeHJupaHuTe OT JOKTOpaHTa B JMCEPTALMOHHMS TPYyJ MPUHOCH, Karo
TSAXHATa OllEHKara M KiacuduimpaHe mMorar ja 6baaT 0o000LIEHH KAKTO HAy4YHO-TPUIOKHHU U
TIPUJIOKHH.

5. PesyaraTuTre OT AMCEPTANIMOHHMSI TPYA M3NO/J3BAaHM JIM ca B Hay4YHaTta W
conuaHa npakTuka? Mma Jid JOCTHTHAT NPSIK HKOHOMHYeCKH edexT?

ExcnepuMenTannust asuraren ,Jllepkunc D3900%, usnonseaH B M3CJACABaHUATA 10
JMCepTaLKATa, ce MpuUjara B 4acoBeTe M0 MPaKTHYecKo o0y4yeHue Ha noauroH ,,Kapantuxara®
kbM BBMY - Bdpua. Hscnema ce or oOyuaemure paborara Ha JBUratrens ¢
€KCTIEpUMEHTUPAHUTE CMECH OT FOpPUBA C LeN MOJ0OpABaHE Ha €KOJOTMYHMS KIMMaT B pailoHa
Ha nosuroHa. BeienctBue Ha paspaboTeHMsi TPYJ ca Cb3[al€HM IUlaH 3a J1abopaTopHH
U3MUTaHKUs U MHOOPMAIIMOHHO OCUTYPSIBaHE Ha EKCIIEPUMEHTATHUTE U3CJIC/IBAHUS.

6. MoTHBHpPaHM NPENOPHKHU 32 ObAENeTO H3M0/I3BaHe HA HAYYHHTE H/HJIH HAYYHO
- MPHJIO’KHH NPHHOCH: KAKBO H KbJl€ /1a ce BHEAPsiBa

PazpaGoTeHata B JAMCEPTALMOHHUAT TPYA METOJAMKA 3a OLIEHKa Ha EKOJOrMYHMTE
XapaKTEPUCTUKM M Ka4yecTBaTa Ha U3CIEABAHUTE JM3EI0BH KOPaOHU ropuBa Ja ce MpuIoXKHK Ha
MpaKTUKa 3a MOCTHIaHe Ha HamalsiBaHe Ha 3aMbpCsBaHWsTa B OKOJHATAa Cpeia M ja ce
MpOABJKKA paboTaTa B ChlljaTa HACOKa M 3a APYyryd ropusa.

Karo 6aza 3a TNO-HaTaTBIUHM HAy4YHO-TIPUJIOXKHU pa3paboTku B obnacrra Ha
aJATepHATUBHUTE TOPUMBA MOTaT Jia Ce M3IOJI3BAT PE3YJITATUTE OT HANpaBeHHs EKCTEPUMEHT H
MaTeMaTU4eCKOTO MOZEIUPaHE.

7. 3akj04YeHHe ¢ SICHA TOJIOXKUTEJHA MM OTPHUATe/]IHA OUEeHKa Ha
AUCEPTALMOHHHUS TPYA

OKOHYATETHOTO MU CTAHOBHMILE 3@ NPE/ICTABeHaTa AMCepTaLus € MONOKUTENHO. CMsTaMm,
ye TOBA € 3aBbplleHa HayyHa pa3paboTKa ¢ HayYyHa ¥ NPAKTUYECKa MPUI0KUMOCT U OTroBaps Ha
usuckpanuaTa Ha 3PACPB u III1 Ha 3PACPE 3a nonyuaBaHe Ha oOpasoBarejHara W HaydHa
cTerneH ,,JIOKTop”. ‘

Bb3 OCHOBa HA TOBA.IPENOpbhUBAM Ha YBAXAaeMOTO HAyYHO JKYpPH 1a NMPHUCHAM HA WHXK.
bBorpan JlumutpoB LllonoB oOpasoBatejHara M Hay4dHa CTENCH IOKTOp B npodecroHaaIHo
nanpasienue 5.5 ,,Tpadcropr, KopaboruiaBaHe W aBualus” M0 HaydHata ClCLHaTHOCT
..KopaGnu cunosu ypea0u, MalllnHA U MEXAHU3MH .

Jara: 22.05.2023 r. YJIEH HA )XYPUTO:
/ mpod. 1-p urK. Mupena M. Toaoposa/
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Relevance of the developed problem in the dissertation work

In the heavy-duty transportation sector, such as maritime freight transport, diesel engines play a
significant role due to their efficiency, which is over 20% higher compared to other engines.
However, in recent years, global manufacturers of diesel-powered vehicles have been forced to
address the environmental factor, and their plans include phasing out production within the next
10-15 years. Consequently, research in the field of blending standard diesel fuel with alternative
fuels is intensifying, aiming to harness their synergistic effects to address some of the

environmental issues.

The proposed problem in this dissertation work specifically focuses on analyzing the
environmental characteristics during the blending of standard diesel fuel and evaluating pollution
levels under different levels of load and operating conditions. In this sense, the presented

dissertation holds significant relevance.

Does the doctoral candidate understand the state of the problem and creatively evaluate the

literary material?

The literature review encompasses 99 sources, out of which 47 are in Cyrillic script and the
remaining 52 are in Latin script. This suggests that the doctoral candidate is sufficiently familiar
with the state of the problem and is capable of formulating and accomplishing the objectives of
the dissertation. Regarding the topic of the dissertation, three publications have been made - one
paper presented at a scientific conference in the country and two articles in a scientific journal.
These publications reflect a substantial portion of the developed models and the results obtained

from the research.



Can the chosen research methodology provide an answer to the set goal and objectives of

the dissertation work?

The topic of the dissertation allows for the utilization and application of various methods and
approaches to seek appropriate solutions. I believe that the chosen methods are suitable for

achieving the set goal and "objectives of the dissertation work.

What are the scientific and/or scientific-applied contributions of the dissertation work?

The dissertation work has developed mathematical models that describe the impact of standard
diesel fuel on the engine's ecological indicators based on its load. Equations have been derived to
establish the relationships between the ecological indicators for standard diesel fuel and
quantitatively evaluate and compare the influence of blended fuels. Mathematical models have
been created to depict the relationship between "current-hydrogen gas in the hydrogen cell," the
influence of the "hydrogen gas-diesel" ratio, and their extreme values of influence have been
determined. As a result, nomograms and an application algorithm supported by an example of

quasi-optimal load selection based on permissible values of ecological indicators have been

developed.

I acknowledge the claimed contributions by the doctoral candidate in the dissertation work, and
their evaluation and classification can be summarized as both scientific-applied and applied in

nature.

Have the results of the dissertation work been utilized in scientific and social practice? Has

there been any direct economic impact?

The experimental engine "Perkins D3900" used in the research of the dissertation is employed in
practical training sessions at the "Karantina" training ground of Varna Naval Academy. Trainees
study the engine's operation with experimental fuel blends aiming to improve the ecological
climate in the area of the training ground. As a result of the developed work, a plan for laboratory

tests and informational support for experimental research has been created.



Motivated recommendations for future utilization of the scientific and/or scientific-applied

contributions: what and where should they be implemented?

The methodology developed in the dissertation for evaluating the ecological characteristics and
qualities of the studied marine diesel fuels should be practically applied to achieve a reduction in
environmental pollution, and further work in the same direction should continue for other fuels.
The results of the conducted experiments and mathematical modeling can serve as a basis for

further scientific-applied developments in the field of alternative fuels.

Conclusion with a clear positive or negative assessment of the dissertation work

My final opinion on the presented dissertation is positive. I consider it a completed scientific
research with scientific and practical applicability, meeting the requirements of the Higher
Attestation Commission for Séientific Research and the Regulations for the Academic Degree

"Doctor."

Based on this, I recommend that the esteemed academic jury award Mr. Bogdan Dimitrov
Shopov the academic and scientific degree of Doctor in the professional field of 5.5 "Transport,
Shipping, and Aviation" in the scientific specialty of "Marine Power Plants, Machinery, and

Mechanisms."

22.05. 2023 Jury member: ...

/Prof. Mirena Todorava, PhD/



